Jürgen Faik
In general, a lot of possibilities for dispersing results concerning the personal income distribution due to methodical settings exist. This includes -in a technical sense -the choice of the inequality indicator, the income definition (or more general: the definition of the used wellbeing indicator), the selection of the unit of analysis, the length of accounting periods, and the standardizations in consequence of different household sizes and structures. 2 In this paper main elements of distributional analyses will be considered: (1) different kinds of equivalence scales, (2) different demarcations of income areas, (3) different inequality indicators, and (4) different income operationalisations.
The corresponding sensitivity analyses refer to a new distributional framework as reference, i. e. to an integrated approach insofar as the complete income area is divided into three areas which can be (approximately) interpreted as social classes. In this context, the income limits of the different areas are fixed by (reference) income-dependent equivalence scales since, according to welfare considerations, this seems more appropriate for distributional purposes than determinations for the whole spectrum of incomes. The income-dependent equivalence scales will be called variable equivalence scales -in opposite to incomeindependent equivalence scales which will be named as constant scales.
The paper is organized as follows. After describing the methodical and data framework in Chapter 2, which includes the choice of the inequality indicator as well as the choice of the welfare variable, the issue of equivalence scales in the sense sketched above, and the description of the data base, in Chapter 3 corresponding empirical findings for Germany 1995 Germany -2009 are presented. This comprises basic calculations, the differences between variable and constant equivalence scales, different income limits for the three income areas, different inequality indicators, and the confrontation of the concepts of monthly versus yearly household net incomes. Chapter 4 exemplarily uses the findings of Chapter 3, generated by the new approach for measuring (income) inequality, with respect to structural aspects of the German income distribution. Finally, concluding remarks are the topic of Chapter 5.
Methodical and data framework

Inequality indicator
For sensitivity analyses the usage of a general class of inequality indicators is convenient. A very popular class of indicators is the family of Generalized Entropy (GE) measures (in which groups' population shares serve as weighting factors as well as groups' income shares): The parameter  reflects the social perceptions of inequality. If  is greater than 0, the upper income area receives a relatively high weight with respect to inequality (increasingly with higher λ-values at that). The opposite is the case if  is less 0. For  = 0 the GE measure represents the mean logarithmic deviation, for  = 1 one of Theil's measures of entropy is the result, and for  = 2 the GE measure corresponds with the normalized coefficient of variation (= half the square of the coefficient of variation).
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In the following I will primarily focus on the normalized coefficient of variation, but, for sensitivity purposes, I will also examine the inequality effects of the two other GE indicators mentioned.
Welfare variable
The analysis of individual welfare either rests upon individual resources (like income, wealth, or consumption 4 ) or upon individual circumstances (concerning nutrition, clothing, habitation, health, education, transportation, communication, legal protection, etc.) . Ultimately, both approaches represent individual, non-measurable utility. Despite the fact that the latter approach has received a lot of attention in the recent past -particularly because of Sen's much-noticed capability approach 5 -, I will analyse welfare only on the basis of resources (because large data restrictions exist for an analysis of circumstances). In this context, I will concentrate myself on income inequality since income is a suitable predictor for other welfare categories. 6 Typically, income analyses are grounded on household net incomes. The reason for this is that this concept includes transfers and tax payments, and thus it represents individual wellbeing much better than e. g. gross incomes. In order to compare incomes for different household types, the household net incomes must be divided by "normalizing" values called equivalence scales (see the following considerations in Section 2.3). The resulting variable is named as equivalent household net income. Since individuals and not households achieve well-being, 7 the equivalent household net incomes are weighted by the number of persons in each household. 8 3 A more comprehensive consideration of the class of GE measures can be found in Faik 1995, pp. 326-330 , which is primarily based on Cowell 1980 , Shorrocks 1980 , Mookherjee and Shorrocks 1982 , and Jenkins 1991 see also Faik 2010a, pp. 6-14. 4 For an overview about this subject see, for instance, Faik 1995, pp. 32-36. 5 See Sen 1999. 6 This was even recognized by Townsend, an apologist of a multidimensional welfare concept based on circumstances (see Townsend 1979, p. 253 and pp. 256-262) . 7 See e. g. Faik 2008, p. 23. 8 Bönke and Schröder 2008 applied an alternative weighting, the so-called needs-related weighting, i. e. weighting of equivalent incomes by equivalence scale values. In my eyes, this alternative weighting is intuitively less plausible than the weighting of incomes by the number of persons (concerning the question of well-being receivers).
Equivalence scales
2.3.1 A general equivalence scale formula 9 As mentioned above, an equivalence scale is used in welfare analyses as a "well-being deflator" by dividing (e. g.) household incomes by such scale values. This procedure is necessary because households differ in size and composition from each other. The latter implies that needs may be different between the several household members (e. g.: adults' versus children's needs).
In order to illustrate the sensitivity of the corresponding distributional settings, I will concentrate myself on Buhmann et al.'s very prominent general equivalence scale formula: 14 Starting with equivalence scale values in the amount of 1.0 for all household types (i. e.: θ = 0.0), subsequently the degree of economies of scale is reduced in increments up to θ = 1.0. This procedure generates increasing equivalence scale values for larger households, and, as a consequence, a levelling of the equivalent household incomes occurs so that the measured inequality decreases ("concentration effect"). But at some point the further decrease in the larger household's equivalent incomes leads to an increase in the measured inequality ("reranking effect"). At the end of this process, a U-shaped curve 15 for the levels of the presented inequality indicators is plausible (as a function of the range of θ-values; see Figure 1 ).
16, 17
9 See also Faik 2009, pp. 6-11. 10 See Buhmann et al. 1988, p. 119. 11 For the dependency of equivalence scales on the chosen reference household type see Ebert and Moyes 2003. 12 See Faik 2009, p. 8. 13 See also Faik 2010a, pp. 15-16. 14 Present author's own calculations. 15 Typically, the curve is at least J-curved (see e. g. Figini 1998, pp. 8-9) . 16 For a detailed discussion of this issue see especially Cowell and Mercader-Prats 1999, pp. 25-26;  see also Figini 1998 , pp. 7-9. In Faik 1995 and in Faik 2008 the shapes of the "inequality curves" were also like U-curves for a large number of inequality indicators. 17 If a negative correlation between household size and household income occurs, it is probable that the "inequality curve" will have a positive slope across the whole area or most of the area of scale values, beginning with the "per-household situation" and ending with the "per-capita situation". The 
Value of inequality indicator
Source: Present author's own calculations
Variable equivalence scales
A lot of studies have discussed aspects of the German personal distribution of equivalent incomes since the millennium. 18 In my eyes it is a failing of the corresponding studies that they did not make use of (reference) income-dependent, variable equivalence scales for distributional purposes since there are good reasons for basing distributional analyses on such flexible equivalence scales, e. g.: 19 1. In the higher income ranges the reference consumption levels (e. g. concerning accommodation costs) are relatively high so that the "adding" of a child would increase the corresponding costs only slightly, and this would lead to low relative costs, i. e. flat equivalence scales for larger households in the upper income range compared with the lower incomes.
2. Prices of commodities can differ from each other across income groups such that members of the upper income classes obtain price advantages.
3. Credit constraints for households in the bottom income range can shift the consumption bundles of these households in the sense of lower expenditure shares of durables which are connected with relatively high economies of scale.
relatively low (equivalent) incomes of the larger household sizes, compared with the smaller household sizes, are continuously reduced, and, as a result, the inequality between the different household sizes increases (see Faik 2010a, pp. 15-22) . 18 For an overview see Faik 2010b, p. 8. 19 See also Faik 2010b, p.8, and the references cited there (Schröder 2004, p. 42, and Koulovatianos, Schröder, and Schmidt 2005, p. 969 ).
In the context of utility-based, microeconomic estimations of equivalence scales especially two methods for functionalizing an equivalence scale by a reference income level exist: the Barten und the Translating approach.
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In Barten's approach 21 it is assumed that higher commodity-specific scale values m j represent higher household needs for the corresponding commodity compared with the reference household type. Thus, the normalized commodity-specific quantities q j / m j (j = 1, 2, …, n) in the direct utility function have the same amount for the different household types:
The socio-demographic standardizations of the Translating approach result from subtractions of socio-demographically functionalized quantity elements l j from the overall consumption quantities q j (j = 1, 2, …, n):
Unlike Barten's approach, the Translating approach can describe a situation in which the reference household does not buy a special commodity in contrast to other households.
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For Germany Faik (1995) , Schröder (2004) , and Koulovatianos, Schröder, and Schmidt (2005) estimated variable equivalence scales, 23 and their results were in accordance with the arguments presented above since in the upper income range lower equivalence scale values were computed compared with the bottom income area. 24 Generally, the incorporation of variable equivalence scales into distributional studies is influenced by the initial problem of separating the upper from the bottom (and the middle) range of equivalent incomes. In this context, we might assume a concrete equivalence scale for the whole income range as a starting point which would be a normative decision. 25 To some degree this normative problem can be circumvented by a "decomposition approach" which -for the field of poverty -was outlined in Faik (2011a).
I will apply this approach in the following. In this context, I will assume three income areas: a bottom, a middle, and an upper income area. These income areas will be separately generated for each household type so that no overall equivalence scale must be specified. My proceeding, which means an orientation of welfare levels only on the behaviour of one's own group of households, is based on socio-psychological approaches like Festinger's theory of social comparisons which suggest that people compare themselves with similar people.
26
This means that people do not have (or do not want to have) complete information on society's entire income situation. Since such welfare comparisons refer to household incomes and since households are (very) different with respect to size and composition, it seems to be a Herculean task for each individual to consider all these aspects in the context of his/her welfare rankings. It seems much easier for individuals to compare themselves with household 20 Concerning both approaches see Faik 1995, Section 2.4 and Section 3.5. By the way, a synthesis of Barten's and Translating approach stems from Gorman 1976. 21 See Barten 1964. 22 See Bradbury 1992, pp.15-16. 23 With respect to the estimation of variable equivalence scales see, additionally and among others, Fiegehen, Lansley, and Smith 1977 , pp. 105-106, van Hoa 1986 , pp. 97-98, Aaberge and Melby 1998 , or Donaldson and Pendakur 2003 Obviously, the definition of variable equivalence scales used in this paper refers to income areas in the sense of discrete variables, and not to incomes in the sense of (quasi-)continuous variables (i. e.: on principle unlike Barten's or Translating approach). 25 See Faik 1995, pp. 286-287. 26 See Festinger 1954. types which are similar to their own type. This implies a kind of bounded rationality. 27 As a consequence and as was already mentioned above, my proceeding is based on an orientation of welfare levels only on the behaviour of one's own group of households. 28 A number of empirical findings point towards this direction.
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According to the idea of variable equivalence scales, the scale values in the low-income area are highest and those in the upper income area are lowest, i. e.: The income values in the low-income area are divided by higher scale values than the incomes in the middle and in the upper income area (see Figure 2 ). If variable equivalence scales with lower scale values within the upper income area are used, the differences of the equivalent incomes between the bottom and the upper income area become larger than they would be without using variable equivalence scales. As a consequence, the measured inequality would increase. In this sense Figures 3a and 3b compare the application of variable equivalence scales with the alternative method which uses income-independent, constant equivalence scales.
In Figure 3a the overall equivalence scale in the income-independent case is set to the same level as in the upper income area in the case with variable equivalence scales. This congruence leads to more inequality because of a more right-skewed income distribution in the latter variant of measuring inequality. The reason for this result is that in the variant with variable equivalence scales the incomes of multi-person households in the lower income area are diminished by higher scale values than in the variant with constant equivalence scales.
In Figure 3b an alternative assumption is made: The equivalence scales in the incomeindependent case and in the lower income area of the variant with variable equivalence scales shall equal each other. This corresponds with higher equivalent incomes of the multiperson households in the upper income area in the case with variable equivalence scales and, thus, generates a higher degree of income dispersion. 
The data base
In this paper I have used data from the German Socio-Economic Panel (SOEP) for the years 1995 to 2009. 30 The SOEP is collected since 1984 in yearly intervals, and it comprises approximately between 5,000 and 15,000 households and currently more than 30,000 persons. The participants of the surveys give detailed information on their incomes, household composition, earnings' and family's biographies, health, life-satisfaction, etc. For distibutional analyses two central income variables are available: Monthly household income of the current year and yearly household income of the previous year. The query for the latter variable is retrospective. In the context of monthly income the respondents are interviewed during one month. Since there has been only a global query concerning monthly household net income until 1995 and because of the fairly overcoming of great economic distortions in eastern Germany in the mid-1990s -i. e., approximately five years after German (re-)unification -, the analyses of this paper start with the year 1995. Because the current income levels are "fresh" in interviewees' memories, information on monthly income seems more precise than that on yearly, retrospective income. Thus, I decided to predominantly use the monthly, current household net income in my analyses instead of the yearly, retrospective household net income. The widespread new OECD scale (i. e.: θ = 0.6) is applied within the upper income area for computing the high-income limits of the multi-person households. In this context the basic high-income line, that for single-person households, is determined -in accordance with other studies 33 -as twice the arithmetic mean of single-person households' net incomes. For the middle-income area, a "medium scale" between old and new OECD scale is used, namely the Buhmann et al. scale with θ = 0.7. 32 The calculations of the paper are restricted to single-to six-person households since the number of cases for household sizes with seven and more persons is too low for statistical reasons, as can be seen by Figure 4 by the bold line. 34 Between 1995 and 2001 the income inequality in Germany decreased by tendency, and since 2002 the measured income inequality has been at a higher level of the normalized coefficient of variation than before. At least partly this seems to be the result of a sampling effect since for the transition from 2001 SOEP to 2002 SOEP high incomes were captured to a higher degree (by sample G; see Section 2.4). Because of the relatively large high-income sensitivity of the normalized coefficient of variation this sampling effect might explain at least part of the rise of inequality between 2001 and 2002. Moreover, the mentioned increase of income inequality might be partly caused by socio-economic developments in Germany at the beginning of the 21 st century, e. g. by the increase of low-paid jobs or by a rise of individual incomes' homogamy (with respect to partner relationships in Germany) 35 . Especially from 2006 to 2009 a tendency towards decreasing income inequality occurred in Germany as a whole. Perhaps (at least partly and by tendency) this was a reflection of the diminished unemployment rates in Germany during this period.
Empirical sensitivity findings for
Variations of income limits for multi-person households
Alternative θ-values for the three income areas alter the inequality level but not the ranking of the different years which is also demonstrated in Figure 4 . Higher differences of θ-values between the income areas -cases (10) - (13) In all cases: first θ-value in legend: representing low-income area, second θ-value in legend: representing middle-income area, third θ-value in legend: representing high-income area Source: Present author's own calculations 34 The bootstrap estimates in 
Variable versus constant equivalence scales
For the cases with constant equivalence scales, Figure 5 shows the same pattern of income inequality as in the case with variable equivalence scales but at lower inequality levels. Referring to the case with variable equivalence scales, the measured value differences of the normalized coefficients of variation are within the ranges of 11 to 17 percent (compared to the case with a constant equivalence scale and θ = 0.8) and of 24 to 27 percent (compared to the case with a constant equivalence scale and θ = 0.6). Figure 6 illustrates the consequences of different reference limits for the three income areas in the sense of different fractions or multiples of single-person households' mean equivalent incomes. Once more, for the θ-values in all cases of Figure 6 the value 0.8 is assumed for the bottom income area, 0.7 for the middle-income area, and 0.6 for the upper income area.
Different reference income limits
As a rule, it becomes obvious that larger differences in reference income limits between the upper and the bottom income area cause lower income inequality than smaller corresponding differences. This simply is because of a broader middle class with identical θ-values (in the amount of θ = 0.7) in the cases first mentioned. Thus, in these cases a broader section of the entire income distribution is scaled by an identical equivalence scale than in the cases with smaller differences between the upper and the bottom income area. Figure 7 shows the inequality consequences of different inequality measures (mean logarithmic deviation, Theil's measure of entropy applied in this paper, and normalized coefficient of variation) for Germany 1995-2009. As was mentioned in Section 2.1, these three inequality indicators disagree with respect to their sensitivity on changes within different income regions. Compared with the largely high-income sensitive normalized coefficient of variation, the mean logarithmic deviation and Theil's measure of entropy used here -both not as sensitive to changes in high-income regions as the normalized coefficient of variation -reveal a rather smoothed "inequality curve" over time.
Different inequality measures
Especially 
Value of inequality indicator
Source: Present author's own calculations 3.6 Current monthly income versus yearly income of the previous year 36 Qualitatively speaking, substantial inequality differences between the variant with current monthly incomes and the variant with yearly incomes of the previous year exist -especially in the periods since the millennium (see Figure 8) . While the concept of yearly income indicates an increase of income inequality since the beginning of the new century, the reference on monthly incomes shows a tendency towards diminishing income inequality at least since 2006.
Partly these divergences depend on methodical differences: E. g., the concept of monthly income does not include special payments like Christmas bonuses in contrast to yearly household net incomes. Another methodical difference is the embedding of socio-demographic characteristics: While in the case with monthly incomes socio-demographic characteristics belong to the same period of time as the variable "income", in the other case both variables differ from each other by one year with respect to chronological reference. 
Applications of the new method for measuring inequality
Analysing the structure of the several income areas is one "natural" application of the alternative approach for measuring inequality I have presented in this paper. In this sense and exemplarily, Section 4.1 deals with the socio-demographic structure of the German income distribution in 2009, and in Section 4.2 the results of corresponding binary logistical regressions for Germany 2009 are stated. Section 4.3 is written from a longitudinal perspective by considering transition matrices for the years 2004 to 2009 (with respect to Germany as a whole).
Socio-demographic structure of German income distribution 2009
Table 1 reveals structural findings for German income distribution in 2009. Hereby, the structure of the German income areas is related to the overall socio-demographic structure so that deviations indicate overrepresentations or underrepresentations of social groups within the several income areas. Simply, an overrepresentation occurs if the algebraic signs in columns (3), (5) and (7) in Table 1 are positive; the opposite is valid in the case of negative signs.
For instance, out of the selected characteristics the following groups can be named as "vulnerable" (in the sense of overrepresentations in the low-income area): Persons living in eastern Germany, female persons, foreigners, young people (until 29 years), unemployed persons, non-qualified people, persons with the family statuses "single" and "divorced", and persons living in larger households.
On the contrary, concerning high-income receivers especially persons living in western Germany, male persons, Germans, two-person households, married persons, persons in the age class 30-69 years, and very qualified persons are overrepresentated. 1) Missing values: 14.3 % (overall), 21.9 % (low-income area), 9.1 % (middle-income area), and 6.6 % (high-income area);
2) unemployed and non-working, 3) no school-leaving qualification achieved, 4) university degree (or the like) achieved Source: Present author's own calculations
Binary logistical regressions for Germany 2009
The descriptive findings of Section 4.1 are supplemented by a small binary logistical regression's model. Exemplarily, these regression results also refer to the year 2009. As can be seen in Table 2 , small households -in the definition of not more than two persons -have significant parameter values in all three areas with a negative algebraic sign in the lowincome area and with positive signs in the middle-and in the high-income area which partly represents high well-being levels of "double income -no kids" couples.
Moreover, Table 2 reveals significantly higher levels of well-being for Germans, for male household members, for persons living in western Germany, for married persons, and for very qualified persons compared with their corresponding reference groups.
Comparing old household members ("60 years and older") and young household members ("until 29 years") with the reference (dummy) group "30-59 years", highlights that young and older persons have higher likelihoods for being within the low-income area and lower likelihoods for being located within the middle-and within the high-income area.
Last but not least, the parameter of the variable "unemployed" is strongly positive in the lowincome area and strongly negative in the middle-and in the high-income area. This indicates -on average -a relatively low well-being level for unemployed persons in Germany 2009. 
Transition matrices for Germany 2004-2009
So far cross-sectional findings were presented. Additionally, Section 4.3 has a longitudinal perspective in order to cover income dynamics by dealing with year-to-year transitions between 2004 and 2009 in Germany (see Table 3 ). = 2004, 2005, 2006, 2007, 2008; t+1 = 2005, 2006, 2007, 2008, 2009 ; PA: poverty area, LIA: lowincome area, MIA: middle-income area, WA: wealthiness area, RA: richness area Source: Present author's own calculations As can be seen by Table 3 , there is only small dynamics in the sense of movements from bottom income areas towards upper income areas. For instance, between 2008 and 2009 only about ten percent of persons moved upwards from the poverty area into the middleincome area or higher. Furthermore, the shares of the stayers within the several income classes are relatively high in the border areas of poverty (69.2 % -74.2 %) and richness (64.3 % -72.0 %) as well as in the middle-class (80.0 % -84.8 %). In the groups "lowincome area (LIA)" (54.8 % -60.1 %) and "wealthiness area (WA)" (47.2 % -51.7 %) the shares of the stayers are lower but nevertheless considerable.
Concluding remarks
The findings of the paper revealed the sensitivity of distributional results due to different methodical settings.
My analyses yielded the following conclusions:
1. On the basis of an income-independent, therefore constant equivalence scale I obtained a U-shaped curve for the measured inequality as a function of the degree of economies of scale.
2. The usage of variable equivalence scales led to a substantially higher income inequality than in the case with income-independent equivalence scales. The higher the differences between scale values within the bottom income area and within the upper income areas were, the higher income inequality was.
3. A narrowing of (reference) income limits between the upper and the bottom income area led to increases in income inequality (within the methodical framework presented here). 5. With respect to the periods since 2006 the variable yearly equivalent household net income indicated an opposite tendency. But it should be kept in mind that a) in the data base there is a temporal incongruence between non-income characteristics (e. g. household size) and yearly income, and in this context b) yearly income values are prompted retrospective so that (possibly) they are not as concise as monthly incomes of the current period.
Socio-demographic examples were added to the afore-mentioned sensitivity analyses which were also based on the new approach for measuring income inequality (with variable equivalence scales). E. g., binary logistical regression's estimations revealed different (and in most cases significantly different) likelihoods for the several social groups for being located within the three income areas considered in this paper (low-income, middle-income, and highincome area).
Because of the normativity of the measurement of income inequality sensitivity analyses are helpful to structure judgements in this field of research. In this context, there are good reasons for the usage of variable equivalence scales. Such welfare elements should be applied in distributional studies, as was done in this paper, for the first time in an extensive manner empirically for Germany. 39 In future research the concept presented here might be refined e. g. in the direction of (a good deal) more than three income areas and towards sociodemographic specifications in greater depth.
